C-terminal region of adrenodoxin affects its structural integrity and determines differences in its electron transfer function to cytochrome P-450.
The role of the C-terminal region of adrenodoxin was studied by analyzing deletion mutants 4-114 and 4-108 lacking amino acids 1-3 and 115-128 or 109-128, respectively. Absorption spectra of these mutants were found to be identical to that of wild type adrenodoxin. However, EPR and CD studies indicated that the structure of deletion mutants 4-114 and 4-108 differs from that of wild type adrenodoxin. Mutant 4-107, which in addition to residues 109-128 lacks the unique proline 108, showed no EPR spectrum. This indicates that proline 108 plays an essential role for the formation of the iron-sulfur cluster. Deletion of residues 115-128 or 109-128 did not essentially affect adrenodoxin reductase binding as shown by nearly unchanged cytochrome c reduction activity. In a CYP11A1 assay, mutants 4-108 and 4-114 exhibited 3.2- and 5-fold decreased Km values, respectively, whilst the Kd values for CYP11A1 decreased 3- and 1.9-fold, respectively. Additionally, in a CYP11B1 assay, mutants 4-108 and 4-114 showed decreased Km values. Furthermore, the first step of electron transfer to CYP11B1, but not to CYP11A1, was accelerated up to 4.5-fold by the adrenodoxin mutants. The results suggest that the C-terminal peptide of adrenodoxin, especially proline 108, affects the structural integrity of the iron-sulfur cluster and that electron donation from adrenodoxin to CYP11A1 and CYP11B1 is determined at least in part by different features of the cytochromes.